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: a Satisfactory System within the required tine ‘scale, | 


Aspects of a gravi tationless environnent Which interfere with the 
pe ? } , 


phic Chericals, (3) the. determination Of acceptadie tolerances 
in balancing the desired Wide-angle lens-coverage With desireg Ground resoly. - 
tion; and {4) the determi 


nation of inte ; lationships among Vehicle stah:). 
f ity, Sxposure time, and image a Se 


id motion compensation, - 


Cteristics: . Continuons- “Aerial” | 
) | . | rammed ‘and/or 
und from intercept Stations. Film Processing viii be auto- 
matic and the subsystem Will | 88 the flexibility of Operating Peralle}) 
Units in the Same vehicles Tor extra Coverage or different magnifications, 
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ace Performance limits are descrited in terms of approximately 5 
| Regacycles video output bandwidth as the lower limit reyuired to avoid 
any information-limi ting aperture of the subsystem, _- 


3. a. Information Link Component. 


(be Contractor: | Columbia Broadeusting Systen = 


Foo oe Characteristics: Video readout information Will modulate on FU. 
‘trensmitter for relay to Ground intercept on a Programmed and/oz Commend 
basis. = 3 = et a Ct eae as 


a ‘Range and’ performance linfts are those which cru charactortstic a 
of transmitters of this type power level used, Performance wil} ‘be mex. 
f tmized by means of a Servo-controlled Scanning antenna for Ground-intercept—— 
| °**tion tracking purposes, Somes Oo 27 ee : 
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| Rew 2iims for Serial Photography ‘above: 30,000 feet may he considered co2}::+. 
eral activities, the ‘unusual environmenta) conditions Within the ‘satellite 
‘Present problems Which are not met by presently available equinment, Hor 
{ has filn-televising Cquipment been called upon to meet. the exacting derinds | 
of Tecovering such cmounts of inforration in serial reccmaliseance missions, : 


2, | iterncte Recommendations 


A ae "Ag an alternate ‘subsysten, the direct bickup and instenteneous 
| transmission 


by standard television techniques Will be considered, This im 
Poses the. requitement of a rultiplicity Of vehicles: and/or ground intercept 
stations for simultaneous operation, - = | | ce 
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Ae Statement of the Problem. 
“The basic objectiv> ny be stated. as “automatic reriol photo- 


‘Feconnaisannce ‘from a. vehiele whose orbital region is at an altitude 


- of "Pproximnately 300 nawtiont milés and. vhove orbital veloet ty is in the 


order of 25 7 000 feet ‘per second. 
Be ‘Apron onch > | 
| |The objective will be appronched through the dovelopment of a 

photo film and/or Photo tape enmera hale and/or a television cnmern 
chain coupled to 8 readout systen, 
| The Ploneer visual system development Will carry through orderly. 
stnges: | 

&.. Rendout of prefabricated flim. | a | 

b. | Processing of latent imnges folloved by rendout, | 

c. Acquisition of. vioun) images by means or a simplified camera 

- follovea ty processing and readout, | 
a. ‘Modifications to arrive at design tie of a universal — 
camera, — 7 


The large scale or ndvanced visual system development will 


Lol low throurh pEnare which nrri ve ata Beat L-production prototype of 
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. neattes & 


| will be followed. ‘One will utilize direct Pickup. sud simultaneous trens- 
| mission to ground (or other vebiele) exploying a suitable ‘TV: Cemera 


chain, The other will make use of a phototape (electrostatic image) 


strip camera tee deena me 


: mission. ‘The developmental steges vill include: 


6 ey ee te li stn 


ae | 7 _ETeb 1, p2 


& Design of a ‘television canera chain to operate in the 

| | fissile environment as programmed and/or ground commanded . 

d; Design of repeater equipment for the Satellite terminus of 
“the coummnicatton network, 

ec. Acquisition of visual images by dtrect ov pickup and 

_ instantaneous FPimantasion to ground stations through « 

satellite communications network. - | 

a. Modifications to atrive ata refined systen, | 

" Research and development to evolve a /Teusable Phototape for : 
7 electrostatic image recording, - | | 

ft. Development of suitable strip-type | camera, readout and 

. erasure equipment. - > _ 


- Application ana refinenent of phototape data acquisition. 
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1. "yptcel ranges end atest: of lenses and fin . 


: nvrit are wumartoed tn Tblen T and TE ot the ~ 


2. 


Appendix. : ; 
70-um film at 100 lines /mm resolution will be 


| posters 
7 for each pass within a continuous strip, 


3. 


Brstvalent econure tine vill be in the order of 
0.02 second using a one-mil slit. 


Fila camera chains 1n peraltel operation vill | 


cover. cases shere width of desired ground cover- 


| . age exceeds the capability of the individual 


| Se 


‘lens chosen: od the. basis of ground resolution. 


Flexibility in the above type of operation will 


| ‘Permit observation of a part of the area covered 
(Tres at different magnification by another, 


| Particular verients are defined and Pixed as a 


‘perticular mission intent is established at some 


Pre-flight time. 


The film processor will have design variants by 


‘way of balancing chemistry with flight duration 
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1. 
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7; | nd enounts of fi1m involved. Bastoatiy 44 ae on 
eT arin ws 


In readout, high » scanning line ania: (7000/tnes) 
imposes the requirement of extensive optical mini fica. 


| Hon of the flying’ spot cs cathode ray tube raster. Hence 


Sane 1 me frm hn standard opens of ee | 


sms the full ftim width vith each scanning 2ine ty 


2 isnsing this ne along the length of f1im and making 


its image traverse the film by a combination of elec- | 
. tronte’ ‘and optico-mechantcal scanning actions to. com- 


7 Plete ¢ a transverse "frame", The filn is stepped @iong 


2. 


3. 


at the end of each roe. | 3 ae 
Frit tse a wn pve a 
voltage (approx. 27 KV) consistent with, ‘tube rating and 
environmental conditions to. maxinize. resoluticn capa. = 


Cathode. ray tube and photomultiplier pareneters will | 


be e stablished to optinicze readout ‘Fesolution and 


| #<gnal-to-noise ratio. 7 


The 70m x 30 tach tim ; stip for each yess vint be 


| be read out in Spproximately. a minutes tame end with . 


“oy 


“gg see a 
De An Pa Data Seenamttter; 1 modulated wy readout, 


of = 5 Me, Power output 10 watts, vil. esploy 
tube types to optimize life, high efficiency, end 
; FM lincarity, | | 
6. | = 
. A Perebolic data antenna, nearly polarizea will 
. - : 
be pproxinately 34 feet in ees beving 35 db, 
(e) TELBvision Camera Chat . Proto ap 
The operational renges for the televison ele Chain 
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Te canter tromeer of 7.50, fegemcy deration 
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* ' a 5 08 thototape ‘*ripronnera will be expected to paraded 
— ood “the general cepebllities of the Combined film camera 
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: | ; | Stan and readout, 
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of a Prosesuor when neoded, | + No'technical, breatiathrongh = 
ts required. a | 


| ‘Photo. Fhoto. Readout 
‘1. 


‘The fying spot pathode ray tube scanner is an extension’ 


| of Proved-in. techini ques. Commercially available compon-. 


cute vill! be used in early stages. 


‘Ruggedized crt in we a _ 
“sidered to be within the state of the art, 
The data ‘renouitter and antenna apply know tectniques 


| and. Improved tranami tter tubes Will be available inthe — 


Optical and electronic elements of the v camera chein 


(S70 within the present state of the art. Component 
Tuggedization is heeded. Anprovenents will extend the 


| “operational renges of camera. tube and its ascocinted | 


2. 


The Phototape ae is not within the inmediate state. 
of. the art. Its Principles have been: demons trated with- 


eneicvenaienimarivcey 


me, Drown will be required to bring £¢ to reality, 
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i. Tie need for a sealed housing for the extize Camera chain 
 B€aras evident. ‘This will incluie the photo-readout, equip. 
- next of mechano-optical aature but excludes power T supplies 

| ant anplifiers. 
| e. J An upper limit: ‘on relatit2 usin is essential i Taw 
| Siampuieetepa 
| 3. Tez perature control =e a tolerance of + 2° F. Prob- 
a ably wilh be required in the Processing operation | 
; alt!:ough the particular absolute level. may be chosen over 
8 Wider range. | Ls | 
k& Pressurization vill be required to. avoid srothing: or un- . 


——- ae 
—_——ae 
mere Fi 


due vaporation in the processor. Possibly &@ source of 
heat will be needed for rtim arytig. 





optics. oe _ 


with a tolerance of 5p, | 
2. ‘Requirenents ‘imposed. by the ‘Phototape systen can be deter-. 
< | Sioet only through tts om. mD progren, 
Cc. meesiel Herts Pequired -* a 
‘It 4s expected that nearly all aspects of this subsysten's de- 
‘Sign Froblens can. de Studied in the laboratory, Prior to the actual 
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installation © considerations of a mciear pover source, some as adieeioa | 
tests » both with photographic films and electronic components, may be 
required. Actual flight teste in airerart may be requires for fusctional 
Compatibility prove-in when combining components of the. = | 

: D. Other Subsystems Affected. - : | | 

Subsysten J ( Grouna Intercept Station) is this tnterritated 

0 ais seg et ae oe | Pe 8 

| Subdsysten K (Grouna Pata ‘Preosesing) is also affected but toa 
_YOHY minor degree, | 7 7 oa — 


Ee -Relieatiity Estimitos 


Film Camera Chain | 
a : 
= A very high degree of performance reliability: may be expected 


in the photorecording function esa whole. However, some difficulty lies : - 


. pected in this area. ‘Tovever, reliability Lintts wi be establishea in 
terms of the electron tubes in this pert of the. systen, the transmitter - 
| pover output tube being the least reliable element. bs 7 = 2 1 = 


TV Camera Chain 
———cace * 
Because of the electronie apeure of this eubsysten ¢ component, 


E-Ta> 1, p.8- | 
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the same general. remarks of (b) above > syply here algo, ‘ the TV camera 
tube being the nost vulnerable. : 
F. _ 





The particular considerations to be noted involve the deter. - 


in Soe 
% statidte mipeniiacn ae 


established. a some pre-flight time. Choice: ‘or chemicals will “ 


ve made on the sane basis. 


‘Obviously multiple chains vill not be enraged 13 the early. 


development Progran. 


| Photo Readout 


| subeysten, components aioe : ‘tate toeludes parallel transmitters 1 which 


Shen feed into  ccomon antenna systen, 
G. 





- thes at launching sites on a GFE basis- since mission intent may he deter. 
mined ata very ‘late hour in the flight schedule. ‘Buch facilities would 


de ner eeor maintained and personnel would be contractor trained. 


| Optical and. electronic test equipment will also be required on : 
a GFE basis. This also will be contractor maintained and personnel will 


be } contractor * trained. 
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‘The. Electronics Conponents Laboratory (urtent Patterson Field) 
has: issued a purchase request (PR,3608) for an ARS Klystron having the 
folloving characteristics suitable for this requirement : a 





se te; efficiency, etc. " Buttebie- for ARS. 
“It is expected’ that this kiystron vill be avatlable. ‘Although mg. 


a netroas are ginerally inferior to Kiystrons from the point of view of 
dite ‘expectancy, other tube types, such as: “intentigttat TW" s Oi-type | 
Carcinotrons) have indicated such desireable characteristics as long lite” 


and efficiency comparable to « magnetron (30%) and. good fa Linearity. | 
These tubes may be operated with permanent, Lightweight | magnet easerb- 


_ , Hes, in lieu of the klystron, and will be investigated hs possible mae 


. The transmitter, ‘thea, will ‘consist of a notctatar, tranenttting 
tube, ext pover supply, ‘as shown in Fig. 1-1. Approximately 100 volts 


Sn rere sotsiate he traning tbe, ant the total power cone 


mompevon wild be in the order of 100 watts. : 
"Bee verabolie exten (of the vehicle) wilt have «2.7 ft ratins 
With a gain of 35 ap. enn 8 WELL be conteatiy 


- Scanned at & 30 cycle rate. = 


tee roa termi of She Dias Anseritedtn Sepnten J Yio 
Intercept and Control. Ground Station. 7 
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Delayed Transmission With Simulated Magnetic Tape Storage 


(Kinescope Displey at Ground Receiving Station) 


t 


SECRET 


- MSD 1536 


’ 
. wwe, 


‘ Qs 





Fig. E-4 _ EASTMAN F5740-6 FILM (Microfile Type), 6" LENS 


a 


MSD 





‘1536, 


F ~~ 
- Pe . 


NU 


50X Enlergement of Iraage 


-. _ +. Stored by Vehicle Camera 


EASTMAN 5740-6 FLY (Micrefile Type), 19" 


LENS | 


OE Ne eR ome Recon os ses 





1 eee me ae, TRAN Ree emery 8 ere = oy 


he 
> 
hey 
» % 
7 bd 
a : 
* 


art ae 


” 


* 
es « 
- 
. = 
es 
> - 
- @ 


Fig. E-6 


e 


EASTMAN F5740-§ FILM (Microfile Type), 1" LENS 


Delayed Transmission U Us sing Flying Spot Film Scanner 


(Kinescope Display at Ground Receiving Station) 
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| Pees visual reconnaissance systens assume the uss of present 
"state-of-the-art" 1 techniques to permit early attainahility. Refinements 


type, spplications. 


With these aims as « & guide, A review of aratiahie and propeed SyYB- 
tems was made, ‘the most. serious problem encountered was that of recerd- : 
ing visual date et vide bend vidtne. Present day video reeonting tech-. 


 “‘Rigues On @ reunable material, such as magnetic tape, cvpear to require | 
extensive development. before successful L application to the ARS would ‘be 
| possible. 


Another fepeetacer Problem encountered. was the Lirtea useful life 
of the Image Orthicon Camera tube. Signal currents carried deteriorate 
the glass target and the resulting changes in target resistivity cause a 


Satsst ge to semtin (mom a8 Tetisting") in & trae tine ty ieee, 


through the aoe The tendency to. stick increases with tube lite ani 
statistics show thet dn rey of the cases "eticking": limits the useful 


tube lite to less than 1000 hours. Sticking eventually becomes intoler 


able for both the Wide-spaced target types, tke the 5820, and the close- 
spaced types, Like the 1854. The: ‘Close-spaced types have an advantage 


dia that, they are capable of a ec higher resolution and signal-to- 
noise Yatio, but because of the heavier signal currents through. the tar. 


get become sticky sooner. The ptobien of limited useful = Will ‘require 
extensive paweerous 
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The fn consumption tor the Pioneer. systen has been estimated by 
nn ve a a a  . 
 Yelative sensitivity stuiies of the Image Orthicon and film was presented | 


to set up equipment i hile the Image Orthicon Systen of the ‘Rand 

| Report end the Pioneer Film-Electronte systen; and to compare. visually 
the results attainable, This section of the appendix describes the 

_ Cquipment, Procedures end techniques, (ond results of the comparison | 

test. ) | 
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SENSTTIV}ry AND RESOLUT TOW CAPABILITIES : 
POR FILM AND FoR Dace ORTHICON SYSTEMS 






Basic Jiztit sensi. of. 

; ivity in Shadows a 2 
| Waeter-candje. 
Seconds). Includes. 
2:1 loss for No. 12 


{ filter ang 4:1 con~ | 
| trast ratios 
















{ Actual syste, ij. 
iumination require. 
nents (meter-cand)e- 
Seconds) for 1.0, . 
F/A6: for Film ~ F/2,8 
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Resolution of Sensi. _ = 
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Ground Reso? ution 
300 mi, altitude 
for both, 38" 
Local length for 
.I.0, 6" focal] 7 : 
length for Film 
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2. RSERIPEION oP APPARATIS tee ye 
The svpereius * techn ques of ‘the compart son test are described 
2.2 Dinjct Matter 7 


| factor of 1:60,000. ‘The exposure and. development of the positive were con- 


: trolled to give a contrast range of 5:1. and a gam of unity. - The posi. 


| tive transparency vas ¢ considered to be the scene Viewed at an altitude , of 
| MN ether te Pe or te hen en | “4. 
The positive transparency was Photographed ¢ on Tastuan } F57H0=6 
film (mteroriie’ type) by EXC and reduced toa size of 0.152" x 0.224", | 
. The negative thus oesined then represents the stored scene of the of 


tion of the transparency, was a Also wotogrepted ty a1 on Bastaan P57H0-6 | 
film (microfile type) to a reduced size of 0.152" x 0.174" with a demag. 


| “mification, Corresponding to tht Of an 18" lens at an altitude of 300 


miles, ‘The | Regatives were mounted for electronic read-out by a flying. 
- spot scanner to be described below. | | 


re ER Stay mt 
light box for uniform rear " #Mumination on. The: master was then viewed by 
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~The scanning rates ao - ae nee | 
ee ae of the Image r | 
: 7 = i Con System described an 


the Rend Report are as ie 


2s 600 total scan lines 
- oe eaar scan lines | 
3 h:3 aspect ratio 
he 23.2 tramee caawan 
a 5. 13.87 ke igi = 


(2h/sec). ana bend asa: 7 


h ee ee eee Com system of the Rand p . = ts 
ton trans verse to the — 


- motion of ; velicl, = 
oe 4% _ wae Tiim is. read - 


out by a line-se, | 
— swan f1¥1ng-spot cathode-ray tube 41 frames that cover 
| , ‘ that cover 


. 
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son 
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a 
* . 
baad 
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SECREr rT os - ew asgs 


| ty. of flying spot cathodesay tube Picture elements imaged: on the ffm : 

me te eee te ob evien cmttty, ae 

a The film for the ot system is rated at better then 100 Optical - 
‘Lines/m. For the tentative value of 130 optical lines/am, the 0.152" » 

o.214" negative contains 0.124 x 25.4 x 2 2130 = 753 IV elements in the 
0.114" hetgnt. | = & pe % we 

scanning lines reguized is | 

a _ : oe - 1076 active 1ines x 

By reading out the negative in tour franes each covering 1/k 

| (0.152" x 0.114"), ‘only | es 538 active scan lines are required per. 7 

. ‘Faas ‘te value is so very close to that required by The Image Ortht. 

. con System, that it was decidea, for equipment simplification reasons, 

to operate all of the electronic eqitpment ‘for the compari son test at ‘the 


scanning rates and band widths Given es above, 


For a vertical resolution factor of 0.7, the number of active — 


important advantage. Direct comparison of the Inege Orthieon and Film 


Flying-spot cathode-rey, tube television pidi-up devices, vith respect. | 
to resolution ‘and picture quality, aa possible for identical Bc 3 , “ 





with a peak in the near ultraviolet, extremely short persistence, and 


very fine ‘grain: The 52P16 tiying-spot cathode-ray tube vas chosen for 


2 = 


the fim scanner, because of the advantageous Persistence and. Grain 


A special 13 mm £/1.5 lens va: used to image the flying-spot 
raster onto the Eastman F57H0-6 negatives. ‘The light transmitted through - 
the negatives was collected ana *pplied to the photocathode of a type 


K1234, high sensitivity, | Photomiltiplier tube. Te video Signal was 


ae of 





es - ; 
bes a 


MSD 1536 





“he Ne 


; - edoDr0Us y | 
$0Q{J96Ues) 
| tidng 











*ueS e068 

 @mmsg | 
pue dea 

ee euUly 


e6ey;00 464. 





ae AOotq 


. a | _Toutrwog uth sede Surtta. VIII a 





JO? 14 1N1dO 
Osnpuady 





_ Sesuepuog « 


$011 dp ynwasoug 
EZ 

. @qny AaJs—apoused 

4008~6u Ay 3 


Sldzs 





Ne AZ 
E-Apdx III, p 10 


“eu woti*xyzgi- 


'  @AJgDef 90 
S/d wae 


SNS04 Siweudp 
U8Sg 





uae 


| 
i 
; 


SSEGRER nao asas 


e video information was applied to: a WPL trinscriber Kine i 


scope. the PLL phosphor entts a highly actinic blue radietion that is ‘ 


desirable for photography with blue-sensi tive, 2. fine-grain film. : 
kK one-frame gate vas epplied to the SUPLL cathode. Type 537h 


| eeectincor 


_ information displayed on tae SWP1L. Vertical spot wobble was employed to 


minimize the scanning line structure in the © display. 


_ 2h Orthicon yetem | ia * 

A block diagram of the me ‘Orthtean baie is shown im 
-Wi-2,0 ~ 

The 8" x 6" mater transperency sointed on « Light box ves 


_* Amged on the pitocathode of & type 1854 Tange Othtccn, ‘The Image 


Orthicon was operated over the "knee" of the transfer characteristic for — 
“best resolution and signal-to-noise ratio. Several. Tmage Orthicons, both 


new and used (with a variety in mumbers of hours of operation) were tested _ 


dn the systen. - ‘The 1854 Image Orthicon with the best resolution, least. - 


‘noise, end most wi form response (treston from sbading) was. chosen fo> 
| the comparison ‘teste. 


"Both vertical and horzontal rer Roca Voltages were applied 


to the. Taos Orthicon to improve the corner resolution. During the 
* “li the: Image Orthicon j was exposed to the gcene continuously; the 


is, to’ simplity the ‘equipment, the photocathode was not Pulsed "on" 1.5 - 
milliseconds per frame ts 28 described in the Rand report. The test thus: 


gives a slight “estes fo Ge tune orice etn 38 that he Danan 
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iAISSRE SYSTEMS DIVISION 


on. the etreuttry to provide and maintain the required Photooathode in the 
pulsed | "on" condition is elininated. Although noise. in the shotocathode 
current duaged on the target is Integrated over « fil frame tin (1/2k 


| sec} for continuous operation, the ‘Stgnal-to-notie ratio at the outout 


of the Image Orthicon is very probebly the same for both “Conditions of 
operation, since noise in ‘the Image Orthicon output is) 3 almost entirely 


that of the scanning bean, 


The video signal from the Image Orthicon. camera was "crispenea” 
by an aperture equalizer. | The output of the camera chain was displayed | 


ome WPL transeriber kinescope. Vertical spot wobble vas employed to 
minimize the ling structure in the display. “A one-frane wate vas applica 


to the cathode of the SWP1L so that oniy ‘Single franes vere shotogrerhed 


on 35.m tape S37h fttm by the recording camera 


Since a video tape reconier with the band width mpect fied jn 
the Rand reports dees not exist, it is aitticult to evaluate the. deterio-_ 
ration ia picture quality that vill result from the tape retording Process. 

| The magnetic tape recorder will degrade the video Anformtion 
in several vays. The finite gap of the recording head represents a | 


| finite aperture that will cause a "roll-oft" or the recording frequency 


response charneteristic. the "roll-orr" will reduce the fine detetl cone 
trast in the recorded ‘information. Similarly the Pick-off, cr Playback’ 


heaa, represents a finite aperture. that will fur ther reduce the fine 


detail contrast in the output of me tape recorter, it is ‘possible to 


compensate pertially for these apertures by means of ipar tens equalizer | 


Biya HI, 5 13 


* Un TRA mre ter nara av 4herenatena eater ene, 
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| ampliiers. Hoveyer, the high frequency hoise will. be boosted propor- 
ale 
tionally. Furthermore, the magnetic ‘tape is not a perfectly homogeneous 


material. Tt does have grain, viich adds to the apparent noise in the 


recorier output. Any aperture equalization epplied to the ‘recorder out- 
put. increases the high frequency grata noise. Te magnetic tape recorder 
is mpposedly & linear process. Hovever, 4 in practice, the range of linear. 
: ity is limited, and compression is Possible. In angnetic. tape record. 
ing the. synchronizing information is stored along: With the Picture in- . 
formation, On. play back, the tape and ateplay. devices mast. be synchron- 
dzea. Any non-uni fori ty in the tape speed during’ Pecording, or play. | 
back makes the synchrocizing problem difficult, end my result in hort 
zontal Jatter and loss of horizontal resolution in ‘the final display. 
| Present-day quality broadcast Practice of video recording | 
consists of Photographing the picture on the face of a Kinescope. Since | 
the wide-band tape recorder described in. the Rand. reports does not ex- * 
ist, the tape recording process was simiated for the comparison test by . 
reeurting from & SWPLI kinescope onto 35 ma type 537% 12m, with read- 
out by e 5ZPL6 flying-spot cathode-ray tube. Such a process has Finite 
vecorfing end play-beck apertures in the Line scan @irection due to the 
+ Pecorling kinescope and flying-spot scanner beam. sizes. Such a process. 
Mise Set Grin dun to the PLL aul FLS shomphor particle sizes, end to a 
mich smaller degree, to the. film emulsion, Since this. process represents 
quality boradcest practice, it is reasonable to state that to a first | 
order approximation, the horizontal, Tesolution and signal-to-noise ratio. 
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for the kinescope #8 swcndingayeen ary comparahie to hots of ine 
non-existent magnetic tape mecorder: of the Rand report. 


The kinescope-film recording process may possibiy ‘Give a loss 


of vertical vesolution, depending on “the ‘techni ques used, that does not 
a exist for the magnetic tape recorier. fo minimize the Possible loss of 
vertical resolution, the folloving procedure, vas employed. 


The video aigual from the Inge Orthicon camera vas aiieak:. 


on. a Kinescope whose aspect Tatiouwas purposely distorted to 3x4 (wtata- 
: to-heteht), that is the kinescope raster was stretched vertically. ‘Verti- 
cal spot wobble wes employed ‘to. minimize the Line. structure in the. dis. 

: ‘play. A single frame of informstion was ‘Photographed on 35 mm type. 5374 


film. The information was ‘thus essent_ally recorded in almost ‘contigu- 


ous. Lorizontal strips. (instead of tine horizontal lines) on. the fim. 


The SPL transcriber kineseope was Teplaced by a. SEPL6 flying-spo 
cathode-ray tube. ‘The same. distorted aspect ratio was maintained. “*s . 


(35 um negative ; representing the recording was eee reed out by the fly- 
“Ang-spot eathode-ray tube operating at the. same scan rates, and dis- 
played om a WPA transcriber kinescope with spot wobble. Again only 


coe frame of video ims ahctogrephed to represeat the output of the sys- 


tem. The process of recording and read out with a stretched aspect ratio. 
was aelf-rectifying ‘80 thet the output: picture wes mdistorted. | 


in the simulation it was intended to. tegister the fine dine 
structure of the SEPI6 raster mpi od the £15, with the centers of 
the sttip Sueuchare of the negative. Yor the ideas (case, bie. the _ 
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information + would be recorded in horizontal strips, and. read out ese, | 
the center lines of the strips. There vould then be no loss in vertical 
| resolution, but: only loss of horizontal resolution due te. the recording 


and play-back apertures. Tie ideal case was a achieved in thie com. 


i parison test, but the fact that the {deal was s closely spproached is veri- 
fied by the photographs in thts report. _ . 
ae The kinescope. recording process csateins elements, the kines- 
cope end the film, that are nonlinear, For this comparison. test the fim 
gama was controlled, and. compensating gamma, amplifiers. were adjusted to 
reproduce grey scales t satisfactorily. | 
4 
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Up a 


through 10, * tie various photoprjha have been grouped to stow the quality 7 
of visual date at equivalent plac’ in both sysieas, ‘Thus, Qirect pick 


(3 of te aaah some by 58" foal anges Image Ortoen came i 
ALinstrated in Fig. 1, while direct pick-up by the 6" focal length photo. 
‘Grubic camera of the Ol system 4 shom in Pig. 2. The eerial scens a. 
fee ea ae anit oe tee atom trie 
Ren ite 3 ste te sneer aap of the OL ren to 

in Fig. Ae These two illustrations represent the visual data, at the 

_ Output of the storage Process required for delayed tranantasion, The 


“6. photograzhs din general speak for themselves, They show the picture. 


quality representing direct Pick-up to be about . comparable for both sys 
tens. At the ‘output of the storage Process, however; the picture quali 


| ty of the Image Orthicon-simlated tepe recorder system is interter to. , 
i ‘that of theo) Piin-Rectronie systen. | : 


Figures 5 and 6 illustrate the Picture” gintity and Fesolutioa that | 
can be ‘obtained with. the Film-Rlestronic system using an 18" focal length 


- tne (ot Lees ian contate the 38" feed Length eas of the Senge 


Orthicon System). as planned for 0} Special. Purpose. system ant for higher 


Order systems. these Photographs compared to Figs. ‘Lani 3 show the _ 


‘resolution and picture quality of the Filn-Electronic system to be sup. 

_ last tt of Sh Image orate cen, | ae, | 
© RETMA Resolution chart was substituted for the cerial scene to 
Seah Apar, I, PL ff. : - 
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| cepebilities at vartouis pisces in both systens. 
ns “7 4 saustrates direct pk by the 1 -Imge Orthicon camera. The 


Picture. shows horizontal resclurtion capabilities (vertical wedge) of. bet- 
ter than 600 VY lines (in a freme height) with the contrast ‘ratio falling 


off gradualiy beyond 30 7 Lines. the vertical resolution (Qicrizontal 


wedge) is oft. course limited by the active number of. scanning lines (558) 
in the frame, and the Kell factor (spproxinately sa ia The vertical re- 


_ solution cuts oft at about 390 TV Lines. 
The output of the similated tape recorder 18 tiaartented tn 715.63. 
Here horizontal resolution begins toe fall off at about 400 TV lines, vi 


complete cut-off at eb wt 500. v lines, which for. the scanning rates used - 


8 equivalent to complete cut-off at 5. 75 me. | The vertical resolution 
cuts off et about 325 lines. ‘There is ‘therefore some Joss. in vertical 
"resolution going through ‘the simulated | magnetic tape recorder thet would 
not exist in an actual tape recorder. ; . a 
oe ae | | A35maeti of eaten ta et 
ee ees an frame throwgh he AAying-mot f10m seamer:” ts output 18 show th 
- “a ve Ee is weet: Fig: 9. “Here ‘the horizontal resolution is better than 600 ty lines with 
-:"-) fell_ort in contrast ratio. The yertical resolution is again limited | 
| by the number of active scan lines an Kell. factor, and 4a equal to about 


~ 425 lines, since the bean spot. size of the ‘flying-spot cathode-ray tube | 


| _i8 finer then for the Image Orthicon. ‘Direct comparison of Figs. 8a 
oe ae = : ant 9 shows that: ‘the flving-spot film scamer, in one frame, has oe 
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tLinetesed Pig. 20, By cemteon WIth Pig. 3, the omchinton 
is unequivocal. - The Film-Eectronic ‘System is basal of producinn tet. | / 
ter sicture detail and quality than an. Imge Orthicon for the came 
scanning conditions, | This conclusion is contrary to that -reachea on | 
pages 96-99 of Rand Report R262, Vol... | by 
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